Many slope areas in Malaysia whether it is man made or natural slope are particularly vulnerable to soil erosion and shallow failures due to the increasing of soil moisture and porewater pressure. This study will determined the active root zone of the tree near the toe of the slope which suctions have been generated within this section. Hence, the effect it only focusing on hydrological aspect with soil moisture pattern near vicinity of the tree. The mechanical aspect of tree root such as tensile strength and bonding between root and soil which can led to increasing soil strength are assumed negligible in this study. From preliminary result of field monitoring show significant increase of total suction at near vicinity of tree which can lead to stability analysis on slope. The comparison of FOS will be presented between at the toe of slope with and without the tree. Furthermore, for slope studies area the reresult indicates that tree induced suction can be related to cause the factor of safety against slope failure improve up to 33.07%.
Introduction
The mass instability of soil slopes continue to affect large Malaysian populations for each year, in particular at areas of steep terrain that experience prolonged hot and dry periods followed by intense rainfall events. In conjunction with that, shallow slope instability is common problem in man made and natural slopes, it is become particularly important to find an economically and eco-friendly solution to arise how vegetation can be an element for sustainability of slope. So, to explore how vegetation might select as an approach to help maintained enhancing the soil strength by reducing moisture content and thereby reduce the risk of slope failure.
Previous studies and reports indicate that civil engineers have been aware effect of trees and shrubs on deformation of foundation seating on expansive and collapsible soils. This effect will be more severe in regions with wet season and very dry season. As [7] and [2] reported, engineers have been mainly focused on the detrimental impact of vegetation on buildings foundation and pavements. However, evapotranspiration facilitated by trees could extend the "window of susceptibility" for shallow landslides and debris flows if a large storm occurred near the beginning or en d o f t h e rainy season [8] . Also, when large and high intensity storms rain occur during drier conditions, evapotranspiration may reduce the potential of shallow landslides [8] .
Apart from providing natural mechanical soil reinforcement, tree roots dissipate excess pore water pressure and produce sufficient matric suction to increase the shear strength of the surrounding soil. It is well recognised that vegetation has various mechanical and hydrological effects on ground stability. Most researcher [5, 9] are attempts to quantify these effects have focused on the mechanical strengthening provided by the roots, but ignore the implications of evapotranspiration for the soil pore water pressure. However, the model was develop and application of a numerical model of water uptake in the vicinity of established trees was produced [1] and set a new approached on hydrologic effect for the stability of slope. Also, [6] develop a mathematic model for the rate of root water uptake that consider ground conditions which highligted the interrelated parameter of contributing to development of conceptual evapotranspiration and root moisture uptake equilibrium model.
The objectives of this study were to determine matric suction soil moisture on the slope with mature tropical tree (acacia magium) preserved at the toe of the slope, which suction have been generated within this area. In conjunctions with that, effect of tree induced suction was used to perform a stability analysis at active root tree. The selected period which no rainfall were occur use as data input that only focusing on hydrological aspect with soil moisture pattern near vicinity of the tree. The mechanical aspect of tree root such as tensile strength and bonding between root and soil which can lead to increasing soil strength are assumed negligible in this study.
Theoretical Background and Numerical Stability
To assess mature tree effects on slope stability, hydrologic data were use in numerical stability model. In these cases, it may be appropriate to perform slope stability analyses which include the shear strength contribution from the negative pore-water pressure. Matric suction (negative pore-water pressure) above the water table has the effect of increasing the apparent cohesion of a soil. A modified form of the Mohr-Coulomb equation can be used to link shear strength to soil suction. The use of theory of limit equilibrium of forces and moments to compute the FOS (Factor Of Safety) against failure.
The limit equilibrium method of slices is widely used for its simplicity particularly when compared to the finite element method [4] . The FOS is defined as that factor by which the shear strength of the soil must be reduced in order to bring the mass of soil into a state of limiting equilibrium along a selected slip surface. The equation (1) produced by [1] were used to calculate stability of a slope by performing divided the soil mass above the circular slip surface into vertical slices.
Where ' c = effective cohesion (kPa), l = length of the slice (m), N = total normal force on the base of the slice (kN), R = the radius for a circular slip surface (m), S = force produced by matric suction on the unsaturated part (kNm -1 ), ' φ = effective angle of internal friction (degrees), b φ = is an angle indicating the rate of increase in shear strength relative to matric suction, W = weight of the slice (kN).
Materials and Methods

Study Area
The study was carried out at slope with existence mature tropical tree acacia mangium situated at latitude (+1°33' 32.03") and longitude (+103° 38' 38.04"). The tree located at the toe of slope in front of P16 at Faculty of Electrical Engineering Universiti Teknologi Malaysia.
Jet-fill Tensiometer
To develop soil profile moisture due to Acacia Manggium tree, Jet-fill tensiometer was use. Jet-fill tensiometer is used since it can measure directly the soil suction that range between 0 kPa to 100 kPa. A tensiometer comprises of a tube with a porous ceramic tip on the bottom, a vacuum gauge near the top, and a sealing cap. As the soil dries and water moves out of the tensiometer, it create vacuum inside the tensiometer that is indicate on the gauge. When the vacuum created just equals the "soil suction", water will stops flowing out of the tensiometer. The dial gauge reading is then a direct measure of the force required in removing water from the soil. The tensiometer installed at depth of 0.5m, 1.0m and 1.5m and The distance from tree for the insertion of tensiometer were measure according to 0.1h, 0.2h, 0.4h etc (where h is the height of the tree) making up a 'station' or 'nest'. Six station was placed at the flat and slope area which name as Flat 1, Flat 2 & Flat 3 and Slope 1, Slope 2 & Slope 3 respectively. Each station consist of three tensiometer install which is consider as top, middle and bottom of the root zone according to [2] and assumed the active root zone has extend until a depth of 2m.
Result and Discussion
Soil Properties
The disturbed and undisturbed soil samples were collected from near the ground surface up to 1.5 m depth of the study area. A series of laboratory testing were conducted to determined soil properties, which can determine the soil type and geotechnical properties. The main physical index property of the soils investigated in this study was soil classification, which depends on several factors such as the Atterberg limits, specific gravity and particle size distribution. From 100g of soil sample, the result is 5.1% larger than 2mm which is gravel, 20.9% are between sizes of 0.063mm to 2mm which is sand. 48.7% are between 0.063mm to 0.002mm, which is silt, 25.3% is smaller than 0.002mm. The liquid limit (LL) of the soil was 71%, plastic limit (PL) 39% and Plastic Index, (PI) = LL -PL = 32%. Based on the British Soil Classification System (BSCS), the soil at the field study can be classified as Sandy Silt of high plasticity (MHS). Moreover, the plasticity index of the two residual soils was plotted below the A line [3] which is the range of silty materials. The specific gravity depends on the mineralogy of a soil and it can reflect the history of weathering. In this study area, the specific gravity of the soil was 2.65.
Soil Water Characteristic Curve (SWCC)
The soil-water characteristic curves (SWCC) of residual soils at Faculty of Electrical Engineering Universiti Teknologi Malaysia are shown in Figure 1 . The SWCC for low suctions (less than 1500kPa) was determined by fitting the average value from a series of pressure plate extractor tests. Based on the SWCC, the parameters such as saturated volumetric water content (θ s ), air entry value (A ev ) and residual volumetric water content (θ r ) of the soils were identified and show in figure 1 . 
Progress in Civil Engineering
Soil Suction Profile
Tensiometer data for the selected period which no rainfall occur were use to analyse the soil suction profile. Figure 2 shows corresponding result in term of matric suction obtain at slope with tree at toe on 8 July respectively. Figure 2 reveal matric suction distribution pattern at distance 1.0m (close to tree trunk) are the highest suction compare to 4.0m from tree. The suction profile shows the highest matric suction up to 98kPa at 0.5m below the surface with distance 1m from tree trunk. The suction profile shows substantially decrease at 1.5m below the surface and distance 4m from tree trunk. In a uniformly wetted soil, root extraction will be higher near the trunk and close to soil surface because of the larger water potential gradient there. It is indicate that higher matric suction will occur near the tree. It should be noted that the change in profile show lower matric suction obtain at the slope without tree. Table 1 shows the comparison of FOS after numerical stability analysis has perform and the percentage difference when compare to saturated slope. This table shows the various conditions considered with and without preserve of mature tree. In table 1, the FOS for the slope at suturated condition is 1.70. This value is used as control to determine the percentage difference of FOS for other conditions.
Stability Analysis
The first comparison is made when the slope is unsaturated slope without tree at toe. The value of matric suction observed at the site was 38kPa and this value has been employed as an initial. The result indicate that the FOS against slip failure increase by 72.22% from 1.70 to 2.92 when the slope is unsaturated slope without tree at tree at toe. The FOS comparison also have been made according to the preserve of mature tree at toe of slope. From the results it can be seen that changes in matric suction due to tree induce suction can substantially increase the FOS by 129.27% from 1.70 to 3.89. Other FOS comparison have been made according to condition with and without preserve of mature tree in table 2. From the results for tree water uptake cases consideration it can be seen that changes in matric suction due to tree induce suction at active root zone, which suction have been generated within this area can substantially increase the FOS by 33.07% from 2.92 to 3.89. 
Conclusion
The soil matric suction profile at 8 July was selected to reveal pattern of root water uptake likely for condition no rainfall was occur. From the preliminary monitoring result of this study provide a valuable and relatively can provided high suction distribution influence by tree at slope have been presented. A comparison of FOS for with and without preserving tree at toe of the slope was made. The analysis of result indicated that for all cases, the FOS increase as the matric suction increase in soil. This study indicated that suction generated by a tree may increase the FOS up to 129.27% above the value at saturated condition.
